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canyons, steel-wire cable armor was freshly abraded, and breaks were concomitant with river floods. However, the knowledge of the times prevented attribution of the breaks to the downslope displacement of seabed sediment.
Likewise, Milne (1897) alluded to three cable breaks that followed an earthquake off the Grand Banks, Newfoundland, in 1884, again without recognition of the precise cause.
The breakthrough came with the classic study of another Grand Banks earthquake, the 1929 magnitude (M W ) = 7.2 event (Heezen and Ewing, 1952) . Twelve cables broke about the same time as the main seismic shock, followed an hour later by sequential breaking of 11 more cables in water depths from 3,900 m to 5,270 m. That study and subsequent seabed surveys, for example, Piper et al. (1985 Piper et al. ( , 1999 (Piper and Aksu, 1987) .
Since the Grand Banks event, cable breaks have continued to advance our knowledge of underwater geohazards (e.g., Heezen and Ewing, 1955; Houtz and Wellman, 1962; Krause et al., 1970; Dengler et al., 1984; Cattaneo et al., 2012) . Over that time, the global subsea network has evolved from one dominated by telegraphic cables (ca. 1850 to 1950) , then by telephonic cables (ca. 1950 to 1986) , and now by fiber-optic cables ( Figure 1 ; Box 1).
This paper reports on a succession of cable-damaging events that disrupted a key part of the modern fiber-optic network off southernmost Taiwan (Hsu et al., 2008; Carter et al., 2012; Gavey, 2012; Su et al., 2012; Talling et al., 2013) . Information from this network provides further insights into the triggers, frequency, and behavior of sediment density flows, a general term applied here to cover various forms of sediment-laden currents, including hyperpycnal flows, debris flows, and turbidity currents, whose movements are controlled by the density of the sediment contained in their waters (for a more detailed description of these flows, see Talling et al., 2013) . hyperpycnal flow (Mulder et al., 2003) .
INTRODUCTION
Thus, rivers provide ample sediment to fuel density flows via (1) 
BOX 1. GLOBAL FIBER-OPTIC CABLE NET WORK
Research into submarine geohazards is aiding efforts to better protect the global fiber-optic cable network, especially around the earthquake-prone Pacific Ocean rim (Figure 1 ). Such efforts have taken on some urgency in light of the increasing economic, societal, and strategic importance of the cable network (Carter et al., 2009; Burnett et al., 2013) . Contrary to the perception that international communications are conducted via satellite, over 95% of those communications are transmitted by submarine fiber-optic cables by virtue of their ability to transmit high volumes of data and communications traffic in a rapid, economic, and secure manner. The importance of the submarine network was highlighted by the aftermath of the 2006 Pingtung earthquake. Connections between Southeast Asia and rest of the world were temporarily severed, resulting in a marked drop in Internet and communications traffic. For instance, the largest Internet service providers in China reported a 90% loss in traffic to the United States and Europe (Qiu, 2011) . While some connections were quickly restored by re-routing electronic traffic through undamaged cables, the disrupted network nevertheless reduced Internet speed and accessibility for 49 days while 11 cable ships undertook repairs in the Strait of Luzon. However, subsequent improvements in technology and operations have reduced the delays that accompany major cable disruptions, as in the case of the 2011 Tōhoku-Oki earthquake off Japan.
Typhoon Morakot stalled over southern
Taiwan and delivered a record-breaking rainfall of over 3,000 mm in four days (Chien and Kuo, 2011) 
INSIGHTS FROM THE STR AIT OF LUZON Multiple Sediment Density Flows Form During an Earthquake
The 2006 Table 3 and pp. 278-280 of Talling et al., 2013) .
Nevertheless, our speed data offer some insight into flow dynamics with respect to the process of ignition whereby the flow becomes denser and accelerates due to erosion and incorporation of seabed sediment (Parker, 1982) . 
Multiple Sediment Density Flow Triggers
Gaoping Canyon and the Manila Trench comprise a single submarine catchment that is subject to several triggers capable of initiating sediment density flows.
These triggers include not only (1) earthquakes (Hsu et al., 2008; Su et al., 2012) and (2) extreme river floods (Carter et al., 2012; Liu et al., 2012) , but also less-well-documented potential mechanisms including (3) escape of submarine groundwater fueled by extreme rainfalls (Su et al., 2012) , (4) 
escape of gas entrapped in sediments as revealed by seismic profile data (Su et al., 2012) , and (7) 
